CLIPPEDIMAGE= JP408055699A 
WW® ^40805569?^ 
DOCUMENT-IDENTIFIER: JP 08055699 A 
TITLE: PLASMA PROCESSING DEVICE 

PUBN-DATE: February 27, 1 996 f^ 1 ^ 

INVENTOR-INFORMATION: 
NAME 

NOGAMI, YUTAKA 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

ANERUBA KK N/A 

APPL-NO: JP06209403 
APPL-DATE: August 11, 1994 

INT-CLJIPC): H05H001/46; C23C016/50 ; C23F004/00 



ABSTRACT: 
PURPOSE: 7 
plasma 

sources to a single processing chamber, and connecting coils of discharge tubes 



PURPOSE: To equalize processing by providing plural inductively coupled 
plasma r 



in series to each other. 

CONSTITUTION: A top plate 30 of dielectric is provided on top of a processing 
chamber 26, and four discharge tubes 28 are disposed and fixed on the top plate 
30 circularly. An induction coil 32 is wound around the discharge tubes 20 to 
connect the coils 32 in series to each other, and high frequency power is 
applied from a single high frequency power supply 38 to generate plasma inside 
each discharge tube 28. Using this plasma, processes such as etching ashing 
CVD, etc., are applied to substrates inside the processing chamber 26. 
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(54) PLASMA PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To equalize processing by providing plural inductively coupled plasma 
sources to a single processing chamber, and connecting coils of discharge tubes in series 
to each other. 

CONSTITUTION: A top plate 30 of dielectric is provided on top of a processing 
chamber 26, and four discharge tubes 28 are disposed and fixed on the top plate 30 
circularly. An induction coil 32 is wound around the discharge tubes 20 to connect the 
coils 32 in series to each other, and high frequency power is applied from a single high 
frequency power supply 38 to generate plasma inside each discharge tube 28. Using this 
plasma, processes such as etching, ashing, CVD, etc., are applied to substrates inside the 
processing chamber 26. 
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Japan Patent Office is not responsible for any 
damages caused by the use f this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

* ■ ■ .. — . 

Brief Description of the Drawings] 

"Drawing 11 It is the perspective diagram of the 1st example of this invention. 
Drawing 21 It is the plan of the 1 st example. 

Drawing 31 It is the transverse-plane cross section of the I st example. 

Drawing 41 It is the plan of the 2nd example of this invention. 

Drawing 51 It is the plan of the 3rd example of this invention. 

Drawing 61 It is the transverse-plane cross section of the conventional example. 
[Description of Notations] 
26 - Processing room 
28 - Discharge tube 
30 - Top plate 
32 - Induction coil 
34 - Lead 
36 - Matching box 
38 - RF generator 

40 ~ Substrate electrode holder 

41 - Processed substrate 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



S^lli! ln f7 ,i0n] r mt l° n rdateS 10 the P' asm a-treat m ent equipment which has the characteristic feature especiallv in 

eTSTp^^ 
[0002] 

countered. Fundamentally, this plasma-treatment equipment impresses a RF to a coi II 3 h? in te ele <*rode holder 16 may be 

performs etching of the processed substrate 1 8 ashine CVD T „ ^ i I'S? '" duct,ve coupling, generates a plasma and 

[0003] 

(Problem(s) to be Solved by the Invention] In the conventional equipment of drawing 6 since the lead electric field «trnn 0 „ tu ^ 
arranged at a grade angle spac.ng, and can arrange the source of an inductively coupled plasma also in ^ «E tST^JT y 



source support plate of a plasma from a dielectric. Pp0ft P ' ate of a plasma b y mak,n g the 



[0007] 



2SS5 ?Sl hSKdietSS s h C a a e oZ P ' e ° f *" faVemi ° n - ThiS equipment forms the four 

stainlesf steel which pS^^^^^^Z'i^ '° ^ 26 C ° nSiS,S ° f ,he a ' Uminum 0r 

dielectric, and the four discharge 2 Z 28 ar SKll otSHril" l ° P 3 ° made fr ° m * 



and the coil 32. An induction coil 32 and the lead 34 are formed in a hollow pipe in practice, inside****™*^ 

[0009] Drawing 2 is a plan of the equipment shown in drawing 1 . The four discharge tubes 28 are arranged at intervals of an»l« r t™ / 
pitch circle / which has a center on the center line of the substrate electrode holder of the processuiginteS of S £om 1 fn^T L?S 
K? D ,nduct 7 coiI 32 COa ™ d ' " connected with lead 34, and this lead fraction fo mfsTe ' 
[0010] Drawing^ a transverse-plane cross section of the equipment shown in drawing 1 . The substrate electrode holder 40 is in the 
ulterior of die processing room 26, and the processed substrate 4 1 has appeared oTiUnthis example ^b L is imDr^lo^ 
substrate electrode holder 40 from RF generator 44 through a matching ETx 42. Four openings HZ£ mThe ZpTatelo in the unne 
part of the processing room 26, and the discharge tube 28 is being fixed to this opening 46. The axis 33 (Tamely axiTof a coil 32? of ,h PP 
four discharge tubes 28 is perpendicular to the front face of the processed substrate 4 1 The inter* of 'itelE2S£ ^ *f ^ 

dteta 'mbe^sTvtrJh^ eqU, ' P ? ent S eXP ' ained - In ' aftCr eXh3USting the P rocessin 8 room 26 and interior of the 

discharge tube 28 by the exhaust air system, the process gas by which control of flow was carried out by the mass-flow controller is LlM 

m the processing room 26. And the pressure of the processing room 26 interior is controlled by the preLre Z^SZtJsMto * 

ESSST* 1 , NCXt ' ^ D P ° WCr iS SUPP ' ied 10 ™ induCti0 " C0iI 32 ' and the in,erior of ** discharge tube 28° made to generate an 
uiductively coupled plasma by RF generator 38. Etching, ashing, CVD, etc. are processed to a substrate 4 1 using this plasma In tha cie 

control " mP ** 8enerat ° r 44> thC inddenCe energy ° f the i0 " Which carries out incidence "I a subsS U i 1 1 be 

[0012] Since the four discharge tubes 28 and the induction coil 32 serve as the same specification altogether mutually and each coil 32 of 

JroTu^ 

E Sff lea , d 34 T hi ?, !,'" ^ indUC,i ° n COil 32 iS collective| y arran ged angularly so that clearly from drawing 2 (this is hereafter called 
lead coil) - ,t is - lead 34 self also produces the lead electric field, and has contributed to generation of a plasma Sin ce the induction 2 

££££ . 6 1° 5f " Cani 'i T ,hC ' ead COi1 ' 3 dCep pl3Sma is generated - Since *■ diamet « a ^.ead o 1 can a he 

K! w * k°" Wh K Ch h3S reCe ' Ved 1,16 diameter 0f 3 processing room > ^ ad J us,ine the diameier of a lead coil posifioning of plasma 
density distribution becomes possible and it can acquire a more uniform plasma. On the other hand, in the tZS^SZi shown in 
drawmgi since the coil is arranged at the periphery of a chamber, it becomes difficult to acquire a still more unTfZ D 3a as the 

field 72 w^S 1 ' H 1 WS ° r f nt3t,0n Sh ° Wn thC le3d fr3Cti0n 34 b * ** arrow head 70, in a core, the lead magnetic 

field 72 will be formed in the orientation perpendicular to space toward the other side from this side. If the lead magnetic field 72 of this 

mom V ! nCreaSeS ; n t,me ' * e lead deCtric field which are shown b V ^ arrow head 74 will be formed ^ 
001 5] By the way, if the top plate 30 is made of conductors, such as a metal, the eddy current produced when a lead macn^tir fi-u 
in time will occur in a top plate 30, and a power loss will arise. Therefore, in'this example, th Ep^^iSS ZSe d£S^ 

SS^hT a, °H r) V by 'h 5 ' f P °T ' OSS by thC Cddy CUrTem C3n be St ° Pped and a P' asma generated efficiemly 

[0016] Although the four d.scharge tubes are arranged at the spacing 90 degrees in drawing 2 , at intervals of 180 degrees it can be made 

SS^CE"* 31 mterVa,S ° f degreCS ' 31,(1 ^ " M t0 thC M ° ° r '^^^ " Umbers - -ch as'S JSs at a 
[0017] Drawing is a plan of the 2nd example of this invention. In addition to the four discharge tubes 50 5 1 52 and 53 arranged 

SS2 »i E/TS 7'5 h 8 e SSTtT" r ** * ( ° n the line of a ^te elec^de h Id^nd the 

Hi "hi : I '< J- ' 59 J ° f th _ eSe f,VC d ' SCharge tubes 50 ' 54 are c <>""ected in series mutually. The induction coil 59 of the 
central d.scharge tube 54 ,s connected with the induction coil 55 of the right-hand side discharge tube 50, and the leads 60 and 61 of two of 
J™ 7 ?>™ ,n P aral ' el m r a ''y> ^ d ^e arranged. Since the current of an opposite direction flows n^X^k^Sl^ 
*SJa^ 

J0018] Drawings is a plan of the 3rd example of this invention. In this example, the discharge tube is arranged annular f double 1 That is 
"T;^ ^bes 64 a re d a , , spadng on degrees on g ^ S ga annular ^ ^ouWe 1 Jha s 

m k 1 T. hlS ' nventlon I s " ol limi,ed 10 an above-mentioned example, but the following change is possible for it 

T^i $ i^x^:^u 0 r-^ r 1 ontfo,d 1 - - - sh °™ in « ■ 11 - — • ' *-* i. - 

SHttlE f » T ' T? m ° re ' na " " d " pltx as show '' !S=I^= discharge ,uhe ea„ be L™StaT2£w 
[0020] 

S^^■^ n ^i^ ,d^,,, t0 thiS inver ! ti0 "' the more uniform diameter P"*™ of macrostomia can be acquired easily and 

£ p oc ssTno i m e hi c rrsz m f by us,ng nvo r more so f urces of an induc,iveiy coup,ed ^ *^<* «<> 

one processing room. In this case, the plasma intensity in each source of a plasma can be made equal bv connecting the coil of each source 

StT'^ P HT a jn "I 65 Furthemore - t^s 'ead frac tl on can also be made to cS^S^rf. hSSE^T 
■ plasma by arranging the lead fract.on wh.ch connects a coil comrade so that it may become annular collectivdy g * 

translation done ] 

3/27/02 3:36 PM 



htlpJ/ww W 4.lpdl.jpo.9o.j f VcaM)lnA ra n_web_ cgL e i je 



3/27/02 3:36 PM 



(WB*WmfT (JP) 



<5l)Inta» 

H0 5H 1/46 

C2 3C 16/50 

C 2 3 P 4/00 



(12) 



L 9216-2G 



A 9352-4K 



ca) (nmmmsmm^ 

#W¥8-55699 

(*3)4»B 8^(1996) 2 £27B 



PI 



(22)dUHH 



•WP6-2094O3 
¥*6*(1994)8flllB 



* 3t ** *»* »**«!>icl0 FD (i6D 
(7DWKA 000227294 

(72)Jfc#* »± « 

*«*&tpi)riB#5TB8#m B«7 

CM)ft3A *B± ft* 



<54) [»H©£*] f^X^KBOt 



(57) [^?] 

2 6ft&vm&<r>JLyl-yy^-r yi ,yy CVD^T) 




26 



1 

tut* -^xommtztt txm- 

IZb Zft&t -tZimm 1 a!M<r)T7X~?%3mm.. 

ca^JS3j WLmm&izmiTTyx-TmimG. 

#sss*u ^yyxrm^mmznsLmmmA 

z<mn&ft£mmiii!rTyxvmjmzztiT 

^zzti:mLt-tzmm2mL<r>T7x~?mg. 
s. 

s. 

v*ssgs. 

a<0T^X-7jjUl^g. 

5 iMi. 6 fcrga^r ^xvisa^g. 
aaor^xvjMsig. 

[18*319] ^«^7-7X7|[<03>f^^^ 

+4 U - LT8i# t ** «t 3 (CSS 3*i 

^^*^4:t1WI:i-*|||«fl(8B»or?Xv»H6 
Si 

[IS^JS 1 0 ] -tKTcr)mmte7 y Xv«con 4 ;p 
77Xv5!UI§£g„ 

[^^masM] 

[0001] 

7yx-?imm.i,zm?z>. 

[0002] 

[«*Ofi9S] T^Xv^ggcor^XvSikLTJi 



KZ) HSPF8-55699 

2 

7Xv*o 3 *><r>wm$7?xvnt;m\,MzT?x-? 

'<-i2tfm**ti. i»ffyA-i 2<r>mmtzii^ m 
si 5*qsg$ii^. raf-^WN-i o^rtatciis 

TXlt>}i><m!Ztll>. »M^-16fc«rt 
•f*J:dlc. X5Xv«ffi*s^$^ 4fcfttfMWWB | 
24#BS3*rO>*. d<OT5Xv38yii|g|i 

TX5Xv*«fe3*. -^X5Xv^fflfflLT««aa 
SR18<0X,f^ 7 ^^ CVD«*fr3i 

V-K«*»M«r*-) k**l*im«24fcOffl*£fc-tf- 
0 fci-^T. TfirT#a««cJt&«!«s^r5Xvfc« 

[0003] 

^Xvtii^LT^yA-^ 

[0004] *3&HHO@Wi. ^_^ r ^ Xv3& j^^ 

5Xv££fflv tf:T 5Xv*HB6a*t«IW4 ; t £t> 
•6. 

[0005] 

wte. ^^mt^Tyx-mirs.mx^h t 

£X7Xv*i. WHHHRfcWiftiLTESLfcSW* 

s^x^xvs^sica^T-^s. -r^Toi^^- 

fc LTSftlc^s J: 5 (cKSTS ^ k*<T^ & . 
[0006] 

[#ffl] — ^!iaM(c«LTP-^^iS<7)g|^ 



( 

3 

mt*TK&zt£xo. Tyxvmm&izMWditfiL 
•?hit%<. m^m-^^tzximm^tm 

[0007] 

[^*t«] a i it*mo& i nfcfltoiHBBT*, * . 

s - ^j^hh iMtxf- yvxmfrhtch — *oi?uiE2 

4«^fl^2 8£i*Wifc<0T'*S. 8UI£2 6<7>± 
3WiJ^«3^«3 0mb*u ^O^«3 0fc:4H 
*>ftmf2 8#a£3itTU£. ^«3 0IJ77X7|[ 

4»oa®&2 8lii:^tcB-^'C* 
0. *<^E£^3>f^3 2a«#jWra^. ftm® 
28tm^>< fU32lzX^xmS^ryX^mifim 
#ft€^28tf)iiai3^;P3 2<i. rM/UO 

[0 0 08]#JS^28Oii«n^3 2li5;i^:i; 30 

xi&(?>mm&mm3 8£mmztix^&. ~?-,i-vr 
>K-yvxom^*th%>o>x'hh. m>?4)\,3 2 

[0009] @2{iHltC^U^g<0^SfaT'*S. 40 

4 ffloifc^ 2 8 (i . mmft<vmsL*/vy~<r)*m. 

±fc«M>* tot x^-R±{^ftJgS|@ (**;b* 9 0 

gfara) T«$fiTu&. Mm3jj\s3 2mmii>j~ 
[ o o i o j m 3 am i iz* Ltd$m.<7> mmmmxt) 

*>. ©3M2 6<7)rtS(;<iS«*;Pr-4 0^0. Z 



3 > H§!H l 8-55699 

4 

6(0±JjtZt>&X&3 0tC{i4H<0§BP4 6jWft£$fc. 
WC, £^n4 6Cft^2 8#@£;**iT^S. 
4«tf)ft«<g28**tt|3 3 <-f*;bt>:i>f/W3 2<0* 
*) li. W»aS«4 l<0£ffifc*fLT*eT*S. ft 
«§2 8<7)rt»i:jjUlM2 6<7)rtSliajiLT*J0. PI 

1 0 0 1 1 ] -^IgcOi&^iiW^. B3fc 
fc^T. »^tCi->T»a^2 6tftm , i : 2 8«r)rta{ 

»$^TD-bx^xSrS!UlM2 6rt(cft<6^. 
B^L=5rV^ayha-5{cJ:05!HM26rta 

nsxm'&tetmm+h. ©^«m«3 8tc 

«t- 5 T^#3>f^3 2(C^»m^^ft| & L. »^t2 
8<?)ftiMzmmt&TyX'?*&kZitZ>. ZOyTyX 
V$-HfflLT. ffig4 ltCX-y^-^^Ty^y^ C 

Txm^S-EPJnLT. £«4 Viz*3k*h4 
[0012] 4ffl<0ftm^28Al^#3>f;P3 2{i, 

X. *ti?ti<r)1fcM&2 8<?)f*ii$Mm-<r>yyX-?tf 
&&Zti&. Ltztf^X. WSL4 UzHlxm-Z&M 

[00 13]H2*»4>9te*$r i ate. #g|?»3>f/l,3 
2 $-|g^!; - H 3 4{i£fcfc LTl«tSi$fit^|, 

4@#t^#m«5:4t. TyX-Vcr&sSAz&ii-LX^ 

#4^x\ v-Y?4 fvm.mm&thztiizx') . 
77x^®mfrft<mmMmmmz+j:*) . io^-^r 

X7Xv?r^|,co*i|t L < tch . 
[00 14]@2(ZfcUT. U-H*ft-3 4fc:0|itf^ 
0 X'7r.THHzm^Ufimixh b . ^S(ci>v^T . 

i&wizmmzijfoiz^mfrt>ii>)z omzfofrnxmm 
t%7 2 i}*&fS.2ti& . z (njjfacDmmgi 7 2 tmsm 

IzWXTtl l. Tim 4 XTfrfX o %&m%i)Wf8.2 

[oo 1 5 j tz*>x\ ws.3 otfem^mmtoxT 
*Tv^fc. mm®i}mmjiz3zfct&ztizj;-?x 
i mmmtf^K 3 o ^ lt . m^«5W4-r 
4. l^ot. znmmciixmotmt* (m 



(4) 



«SH t 8-55699 



[0016] B2Tli9 0JSSR|-C4fli<7)JS^^SS 
LTU&#. 18 0SiaiiT2ffl. 1 2 0gJSffi|T'3 

[ o o 1 7 ] 04 2 mw<rmsmvi> 

0. 5 1. 52. 5 3fciD;tT. +A(S«*;^-<0 
4Ml«±) fciftm§5 4#l&*t4>*uO^. *LT. 10 
d*l^O5»0ft®i : 50~54OSI»3^;P5 5. 5 
6. 57. 58. 5 9i*« St*:*9tt:ttK3*lXti 

+*?)S&g54<7>g$«:3>r/P5 9li. 
«5 0^^«3>f;l,5 5i:««$n-CV^T. 
2*tf>'J-K6 0fc6 HiS^fcrWtcRftLTSS? 

^O2*47)';-F60. 6 i (zasiri&gjr 
|6KO€aS#SDh.6?>T\ 2**>y — K60. 6 1£J:£ 

20 

[0 0 18] H 5 3 ^HW^ffiHT* 

n*. ?3:*>^. *$£e^PLbfc4fitf>ftm , I : 6 4 
#9 0jgggsrcES3*u *£S:tr-/?-plt£(i8fflo 

s^6 6#4 5ggara-cffig£ircu£. -eLT. .r 

mZtlXK*. rtfil^)iS®t64c7)3>f;P6 5t^«^) 
S4fc:^t<7)i:Rat:. S^KWCGHfL-tESS 
L^oT. ^^U-F6 8£J:oT*i3^|Ji#ai§ 

[0019] iofTOi±a<^oiwfc:i»es*ira:^ 

(1) ttVfftt. H2(c*rfJ: olciaosgtf^. 
^iH5fc^-«t3tc2S^»Kt:ESi-5«*\ 3S 



( 3 > ftwoffls*. mm&<otvi-piw&%t' 

li. ^fcSft&T^Xvaf^T^X^fcafcSv^t 
[0020] 

0. ®IM<0+iWtiec. i. r )m~^rknmr yX-7 
iO. #X7Xv*£*iJt&:r5Xv3|g£^L<T£ 

SI5^-<.e*«X7Xvo4j£(c^$-y-^ » i:#T£ 
[HB«>»*S3H!] 

[H 1 1 l mt«*^tBBT**S . 

im 2 ] mi Hfcflko^jEHT* £ . 
[B3 ] m l Hi«H|^jEieWiiia-Ci5S. 
[04 ] *f£^&2||*M^jB@T'&£ . 

[H 5 ] 3 stfc0*wB@-c&& . 

[06] M*0!^jEffiSnE0T*£. 

[fir^>H9I] 

2 6-JjUIM 

2 8 -Ut^ 

3 0-^« 

3 2-Wma^)V 
34-U-K 

3 8---i§iS)StS^ 

4 0 -S«^^- 

4 1- -ftssaas 



